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DETAILED ACTION 

The Response, filed on October 26, 2004 lias been entered and is 
acknowledged by the Examiner. 

* 

Claim Rejections - 35 USC § 102 



The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent In 
the United States. 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent or 
(2) a patent granted on an application for patent by another filed in the United States before 
the invention by the applicant for patent, except that an international application filed under 
the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United 
states and was published under Article 21(2) of such treaty in the English language. 



Claims 1-3,5.7,9,11,13-15,17-19. 21-26 are rejected under 35 
U.S.C. 102(b) as being anticipated by U. S. Patent 5,534.743 to Jones et al. 

Regarding claim 1 Jones discloses (Figs. 24, 25 column .17 lines 31-57) a 
field emitter display device comprising emitter 402 comprising a cylindrical body 
portion 404 and tip portion 406 having a layer 409 conforming to the entire 
surface of the emitter (formed on the tip and on the side walls of the emitter 
column) by ion beam deposition. Jones further discloses the ion beam deposited 



Application/Control Number: 09/387,164 Page 3 

Art Unit: 2879 

layer or ion implanted layer (408 in Fig. 24, 409 in Fig. 25) is formed of silicon 
monoxide layer providing tunneling layer for emission of electrons. 

The Examiner notes that the claim limitation "implanted oxide layer" is 
drawn to a process of manufacturing (formed by implantation) which is incidental 
to the claimed apparatus. It is well established that a claimed apparatus cannot 
be distinguished over the prior art by a process limitation. Consequently, absent 
a showing of an unobvious difference between the claimed product and the prior 
art, the subject product-by-process claim limitation is not afforded patentable 
weight (see MPEP 2113). Therefore, it Is the position of the examiner that it 
would have been obvious to one of ordinary skill in the art that the emitter with 
ion beam deposited silicon monoxide layer disclosed by Jones is at least a fully 
functional equivalent to the Applicant's claimed emitter with implanted oxide layer 
as evidenced by Jones suggestion of all of the Applicant's claimed structural 
limitations. 

Regarding claim 2 the limitation reciting for inhibiting outgassing is 
functional and is inherent to the emitter of Jones as evidenced by Jones' 
disclosure of all the claimed structural limitations. 

Referring to claims 3,5,7,9,1 1 Jones discloses the structure of the emitter 
having ion beam deposited or implanted oxide layer conforming to the entire 
surface of the emitter for emission of electrons. The limitations reciting 'for 
lowering potential barrier', 'for affecting a lowering mechanism', 'for affecting an 
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image force' and 'for enhancing the Schottky effect' to enhance the emission of 
electrons are inherent to the emitter of Jones as evidenced by Jones' disclosure 
of all the claimed structural limitations. 

Claims 13 and 15 essentially recite the same limitations as of claims 2 and 
3 and hence are rejected for the same reason. 

Regarding claims 14 Jones discloses (column 17 lines 49-51 Fig. 25) the 
overlayer 409 is applied by ion beam deposition and hence is embedded in the 
surface of the emitter 402. 

Claims 17,19 and 21 essentially recite the same limitation as of claims 7,9 
and 1 1 respectively and hence are rejected for the same reasons. 

Claims 18 and 22 recite the same limitations as of claim 14 and hence are 
rejected for the same reason. 

Regarding claims 23,24 Jones discloses (column 17 lines 31-36, 49-55) 
silicon oxide implantation layer conforming to the entire surface of the emitter for 
releasing electrons at a predetermined energy level. 

Claims 25 and 26 essentially recite the same limitation as of claim 23 and 
hence are rejected for the same reason (the embedded layer being same as 
implanted layer). 

Claims 3, 5,7,9,11,13-15,17-19. 21.22,33-36 are rejected under 35 
U.S.C. 102(e) as being anticipated by U. S. Patent 6,130,106 to Zimlich. 

Regarding claim 3 Zimlich discloses (column 1 lines 39-48, column 2 lines 
20-48) a field emission display comprising electron emitters having ion- 
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implantation. Implanting ions in an appropriate manner an emitter with a 
maximum desired current is produced, the implantation lowering the potential 
and hence enhancing electron emission. This ion implantation layer (first 
implanted layer 34 and second ion implanted region 38) is set at a desired 
maximum to limit the current from the resulting emitter to a maximum and is 
conforming to the entire surface of the emitter (Fig. 3). The limitation reciting the 
implantation layer lowering the potential barrier is functionally inherent to the 
emitter. 

Regarding claim 5 Zimlich discloses an emitter having implantation region 
(formed of first region 34 with doped or implanted silicon layer and second 
implanted layer 38), conforming to the entire surface of the emitter. The 
limitation reciting the implantation layer affecting a lowering mechanism to 
enhance the release of electrons is functionally inherent. 

Regarding claim 7 the limitation reciting the implantation layer affecting the 
image force so as to enhance the releasing of electrons is functionally inherent to 
the emitter. 

Regarding claim 9 Zimlich discloses the field emission display with 
emitters having an implantation. The limitation reciting the implantation layer 
enhancing the Schottky effect so as to enhance the releasing of electrons is 
functionally inherent to the emitter. 

Regarding claim 1 1 Zimlich discloses the field emission display with 
emitters having an implantation layer. The limitation reciting the implantation 
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layer decreasing the dielectric effect so as to enhance the releasing of electrons 
is functionally inherent to the ennitter. 

Claims 13 and 15 recite the same limitation as of claims 3 and 5, the 
emitter having implantation layer (formed of 34 and 38) conforming to the entire 
surface of the emitter. Regarding the limitation comprising the implantation layer 
limits outgassing is functionally inherent to the emitter. 

Regarding claim 14 Zimlich discloses the ion implantation layer embedded 
in the surface of the emitter. 

Claims 17,19 and 21 essentially recite the same limitation as of claims 7.9 
and 1 1 respectively and hence are rejected for the same reasons. 

Claims 18 and 22 recite the same limitation as of claim 14 and hence are 
rejected for the same reason. 

Regarding claim 33 Zimlich discloses a field emission display device 
(Fig.1, column 2 lines 1-15) comprising emitters 16 having ion implantation which 
produces current at a desired level, reduces potential barrier enhancing electron 
emission yielding maximum current and reduces work function and inhibits 
degradation by reducing outgassing. Zimlich further discloses a light-emitting 
target layer 26 that radiates when released electrons strike the light-emitting 
target. 

Regarding claims 34 and 35 Zimlich discloses phosphor particles 28 over 
the pixel regions in the light-emitting target layer 26. 

Regarding claim 36 Zimlich discloses (column 3 lines 9-25) knowing the 
maximum emission current, the maximum number of ions and hence maximum 
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implantation in tine emitter can be calculated and this emitter can be used in 
Video Graphics Array. 

Claims 3,5,7,9,11,13,14 and 15 are rejected under 35 U.S.C, 102(b) as 
being anticipated by U.S. Patent 5,141 ,460 to Jaskie et al. 

Regarding claim 3 Jaskie discloses (Figs. 4A,4B,4C column 2 lines 53-66, 
column 3 lines 8-36) a field emitter 402 (electrode) having implantation 404 
(implantation of carbon nucleation sites) wherein the implantation is conforming 
to the entire surface of the emitter. Jaskie further discloses the field emission 
electron emitter with implanted layer exhibits a number of desirable operating 
characteristics. The limitation reciting *for lowering potential barrier* to enhance 
the emission of electrons are inherent to the emitter of Jaskie as evidenced by 
Jaskie's disclosure of all the claimed structural limitations. 

Regarding claim 5 Jaskie discloses an emitter having implantation region 
404, conforming to the entire surface of the emitter 402. The limitation reciting 
the implantation layer affecting a lowering mechanism to enhance the release of , 
electrons is functionally inherent. 

Regarding claim 7 the limitation reciting the implantation layer affecting the 
image force so as to enhance the releasing of electrons is functionally inherent to 
the emitter. 

Regarding claim 9 Jaskie discloses the field emission display with emitters 
having an implantation. The limitation reciting the implantation layer enhancing 
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the Schottky effect so as to enhance the releasing of electrons is functionally 
inherent to the emitter. 

Regarding claim 1 1 Jaskie discloses the field emission display with 
emitters having an implantation layer. The limitation reciting the implantation 
layer decreasing the dielectric effect so as to enhance the releasing of electrons 
is functionally inherent to the emitter. 

Claims 13 and 15 recite the same limitation as of claims 3 and 5, the 
emitter having implantation layer (formed of carbon ions) conforming to the entire 
surface of the emitter. Regarding the limitation comprising the implantation layer 
limits outgassing is functionally inherent to the emitter. 

Regarding claim 14 Jaskie discloses the ion implantation layer embedded 
in the surface of the emitter. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 4.6,8,10,12.16 and 20 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over U.S. Patent 5,534,743 to Jones et al. 
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Referring to clainns 4,6, 8,10,12,16 and 20 Jones discloses the claimed 
invention except for the implantation layer being underneath the surface of the 
emitter. It would have been an obvious matter of design choice to have the 
implanted layer underneath the surface of the emitter as the Applicant has not 
disclosed that this solves any stated problem or is for any particular purpose and 
it appears that the invention would perform equally well with the implantation 
layer embedded in the surface of the emitter. 

Claims 4,6,8,10,12,16 and 20 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over U.S. Patent 6,130,106 to Zimlich. 

Referring to claims 4,6, 8,10,12,16 and 20 Zimlich discloses the claimed 
invention except for the implantation layer being underneath the surface of the 
emitter. It would have been an obvious matter of design choice to have the 
implanted layer underneath the surface of the emitter as the Applicant has not 
disclosed that this solves any stated problem or is for any particular purpose and 
it appears that the invention would perform equally well with the implantation 
layer embedded in the surface of the emitter. 

Claims 1,2, 23-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U. S. Patent 6,130,106 to Zimlich in view of U. S. Patent 
5,31 1 ,055 to Goodman et al. 

Regarding claim 1 Zimlich discloses implantation by ions such as arsenic, 
antimony or phosphor. Zimlich does not disclose an implanted oxide layer. 
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Goodman et al. in pertinent art of semiconductor transistor emitters 
disclose (column 7 lines 7-30, Fig.5) a thin sacrificial oxygen implantation pattern 
is produced by implanting the emitter region with oxygen by well-known SIMOX 
process. 

The selection of known material for a known purpose is generally 
considered to be within the skill of the art. It would have been obvious to one of 
ordinary skill in the art at the time of invention to use oxygen for ion implantation 
for the emitter of Zimlich as suggested by Goodman et al. for selection of known 
material for a known purpose is considered to be within the skill of the art. 

Regarding claim 2 Zimlich discloses the implanted layer reduces work 
function and hence inhibits outgassing. 

Referring to claims 23 and 24 Zimlich in view of Goodman et al. disclose 
oxygen ion implantation producing silicon oxide layer and releasing electrons at a 
predetermined energy level. 

Claims 25 and 26 essentially recite the same limitation as of claim 23 and 
hence are rejected for the same reason (the embedded layer being same as 
implanted layer). 

Claims 27-32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U. S. Patent 6,130,106 to Zimlich in view of U. S. Patent 5,372,973 to Doan 
et al. 
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Regarding claim 27 Zimlich does not disclose an emitter having external 
coating on the embedded layer conforming to the surface of the emitter for 
releasing electrons. 

Doan et al. in analogous art of cold cathode emitter tips disclose (column 
6 lines 34-56) the cathode tips coated with a low work function material. It is 
further noted that this external coating results in a sharper emitter tip with a lower 
work function and greater resistance to erosion. 

Therefore it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to include the external coating of Doan et al. on 
the embedded layer of the emitter of Zimlich for a sharper emitter tip with a lower 
work function and greater resistance to erosion. The rest of the limitation is 
same as of claim 13 and hence is rejected for the same reason. 

Claims 28 and 29 recite the same limitation as claims 3 and 5 and the 
limitation of external coating which has been disclosed by Zimlich and hence are 
rejected (see rejection of claims 3,5). 

Claims 30,31 and 32 recite the same limitations as claims 7,9 and 1 1 
respectively and the limitation of external coating as disclosed by Doan et al. and 
hence are rejected (see rejection of claims 7,9,1 1 ). 

Response to Arguments 

Applicant's arguments with respect to claims 1-3, 5, 7, 9,11,13-15,17-19 
have been fully considered but they are not persuasive. 
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In response to applicant's argument Jones does not disclose 'implanted 
oxide layer' the examiner respectfully disagrees. Jones discloses the over layer 
formed of silicon monoxide on the emitter tip by ion beam deposition. It is well 
known in the art that ion beam deposition, ion implantation, ion milling are 
suitable methods for forming thin film and the products formed by these 
techniques can be the same. The claim limitation "implanted oxide layer" is 
drawn to a process of manufacturing (formed by implantation) which is incidental 
to the claimed apparatus. It is well established that a claimed apparatus cannot 
be distinguished over the prior art by a process limitation. Consequently, absent 
a showing of an unobvious difference between the claimed product and the prior 
art, the subject product-by-process claim limitation is not afforded patentable 
weight (see MPEP 211 3). Therefore, it is the position of the examiner that it 
would have been obvious to one of ordinary skill in the art that the emitter with 
ion beam deposited silicon monoxide layer disclosed by Jones is at least a fully 
functional equivalent to the Applicant's claimed emitter with implanted oxide layer 
as evidenced by Jones' suggestion of all of the Applicant's claimed structural 
limitations. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. U.S. Patent 5,921,838 to Pack et al. and U.S. Patent 
5,857,882 to Pam et al. disclose field emitters tips having layer implanted on the 
emitter for enhancing filed emission. 
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If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Nimeshkumar D. Patel can be reached on (571) 272- 
2457. The fax phone number for the organization is (703) 308-7382. 

Any inquiry of a general nature or relating to the status of this application 
or proceeding should be directed to the receptionist whose telephone number is 
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